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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device using the epoxy resin 

constituent for the semi-conductor closures and this excellent in the moldability. 

[0002] 

[Description of the Prior Art] As the closure approach of semiconductor devices, such as IC and LSI, 
transfer molding of an epoxy resin constituent is suitable for low cost and mass production method, and 
was adopted, it is long and improvement in a property has been achieved by amelioration of the phenol 
resin which is an epoxy resin and a curing agent also in respect of dependability. However, in the 
commercial-scene trend of high-performance [ the miniaturization of electronic equipment in recent 
years, lightweight-izing, and ]-izing, while high integration of a semiconductor device also progresses 
every year and surface mount-ization of a semiconductor device is promoted, the demand to the epoxy 
resin constituent for the semi-conductor closures is becoming still severer. For this reason, an unsolvable 
trouble is also coming out in the epoxy resin constituent from the former. A semiconductor device is 
rapidly exposed to an elevated temperature 200 degrees C or more at solder immersion or a solder 
reflow process by adoption of a surface mount, exfoliation arises with the stress at the time of the 
moisture which absorbed water evaporating explosively in the interface of the hardened material of the 
part for each joint by which various plating was carried out and the epoxy resin constituent on a 
semiconductor device, a leadframe, and an inner lead, or a crack occurs in a semiconductor device, and 
the greatest trouble is the phenomenon in which dependability falls remarkably. 
[0003] In order to improve the dependability fall by solder processing, while attaining the reduction in 
water absorption, high-intensity-izing, and low-fever expansion-ization by making the fill of the 
inorganic filler in an epoxy resin constituent increase and raising solder-proof nature, the resinous 
principle of low melt viscosity is used and the technique of maintaining a high fluidity by hypoviscosity 
at the time of shaping is becoming general. On the other hand, in the dependability at the time of solder 
processing, the adhesive property of the interface of the hardened material of an epoxy resin constituent 
and members which exist in the interior of a semiconductor device, such as a semiconductor device and 
a leadframe, is becoming very important. If the adhesive strength of this interface is weak, exfoliation 
arises in an interface with a member after solder processing, it will originate in this exfoliation further 
and oxidation of the leadframe in the time of wire bonding etc. will be raised to a semiconductor device 
as one factor of a fall [ a crack ] of ****** of the adhesive strength of the interface of a leadframe and 
the hardened material of an epoxy resin constituent. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention has little exfoliation with the semiconductor 
device at the time of the solder processing after water absorption also to the leadframe which oxidized at 
the time of wire bonding etc., and offers the epoxy resin constituent for the semi-conductor closures and 
semiconductor device which have the property the crack excelled [ property ] in few solder-proof nature. 
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[0005] 

[Means for Solving the Problem] This invention [1 (A)] epoxy resin, (B) phenol resin, the (C) hardening 
accelerator, (D) The epoxy resin constituent for the semi-conductor closures characterized by using as 
an indispensable component the compound which has an inorganic filler and (E) reduction operation, 
The compound which has [2] (E) reduction operation is an aromatic series hydroxy compound , the 
semiconductor device characterized by coming to close this compound a semiconductor device using 
one kind or the epoxy resin constituent for the semi-conductor closures given in ** [1] term which uses 
together two or more kinds and is used, [3] ** [1], and an epoxy resin constituent given in [2] terms ~ it 
:omes out. 
[0006 ] 

[The gestalt of invention implementation] The monomer to which the epoxy resin used by this invention 
has an epoxy group in intramolecular, They are oligomer and a polymer. For example, the bisphenol A 
mold epoxy resin, A phenol novolak mold epoxy resin, polyglycidyl ether of o-cresol-form aldeyde 
novolac, A naphthol novolak mold epoxy resin, a phenol aralkyl mold epoxy resin, A dicyclopentadiene 
denaturation phenol mold epoxy resin, a biphenyl mold epoxy resin, A stilbene mold epoxy resin, a 
TORIFE Norian methane mold epoxy resin, an alkyl denaturation TORIFE Norian methane mold epoxy 
resin, a triazine nucleus content epoxy resin, etc. may be mentioned, these may be independent, or it 
may mix and they may be used. In these epoxy resins, since the stress which th e epoxy resin shown by 
the general formula (1) has the features that the e lastic modulus in solder reflow temperature is low 
since the distance between the points constructing a bridge ol a hardened material becomes long, and it 
generates for this reason is l ow excellent also in adhesion, solder-proof reflow natur e is good and 
desirable. — — ™— 



[Formula 1] " " ' 

" 9CH 2 CH — CH 2 OCH 2 CH — CH a 

c/ , . JL N/ 





s the average and is the inteper of 1 -S) 




[0007DThe phenol resin used by this invention is the monomer which has a phenolic hydroxyl group in 

intramolecular, oligomer, and a polymer, for example, phenol novolak resin, cresol novolak resin, 

phenol aralkyl resin, terpene denaturation phenol resin, dicyclopentadiene denaturation phenol resin, 

bisphenol A, TORIFE Norian methane, etc. may be mentioned, these may be independent, or it may mix 

and they may be used. In these phenol resin, since the stress which the epoxy resin shown by the general 

formula (2) has the features that the elastic modulus in solder reflow temperature is low since the 

distance between the points constructing a bridge of a hardened material becomes long, and it generates 

for this reason is low excellent also in adhesion, solder-proof reflow nature is good and desirable. 

[Formula 2] 

oh oh 



(2) 



(p is the average and is the integer of 1-5) 

[0008] What is generally used for the closure ingredient can be used widely that what is necessary is just 
what promotes the hardening reaction of an epoxy group and a phenolic hydroxyl group as a hardening 
accelerator used for this invention. For example, organic phosphorus system compounds, such as 
imidazole compounds, such as 1, an amine system compound of 8-diazabicyclo (5, 4, 0) undecene-7 
grade, and 2-methylimidazole, an d triphenyl phosphine, etc. may be mentioned, these may be 
independent, or it may mix and they may be used. 

[0009] Although not limited especially about the class of inorganic filler used for this invention, what is 
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generally used for the closure ingredient can be used. For example, a melting crushing silica, a melting 
% spherical silica, a crystal silica, a secondary condensation silica, an alumina, a titanium white, an 
aluminum hydroxide, etc. are mentioned, and especially a melting spherical silica is desirable. As for a 
configuration, it is desirable that it is a real ball-like infinite, and a fill can be made [ many ] by mixing 
5 that from which the magnitude of a particle differs. As loadings of an inorganic filler, 65 - 94 % of the 
C weight is desirable in [ all ] an epoxy resin constituent, and it i s 75 - 92 % of the weight more preferably . 
If less than a lower limit, since the reinforcement effectiveness by the inorganic filler will not fully be 
discovered, and the loadings of the resinous principle which is a water absorption factor will increase 
and the coefficient of water absorption of the hardened material of an epoxy resin constituent increases, 
a possibility of becoming easy to generate a crack is in a semiconductor device at the time of solder 
processing. If a upper limit is exceeded, the fluidity of an epoxy resin constituent will fall, and there is a 
possibility of becoming easy to generate a short shot, a chip shift, a pad shift, and a wire sweep, at the 
Jjjp e^of shaping. 

QOOlO^rhe compounds which have the reduction operation used for this invention are aromatic series 
hydroxy compounds, such as hydroxy benzene, a hydroquinone, a catechol, pyrogallol, 
hydroxyhydroquinone, and ortho aminophenol, and it is desirable one kind or to use two or more kinds 
together and to use this compound. Since these reducing agents can return the oxide of the front face of 
metals, such as a leadframe, they can raise the bond strength between a leadframe and an epoxy resin 
constituent by adding these reducing agents to an epoxy resin constituent. As loadings of the compound 
which has a reduction operation. 0.005.- 3 % of the weight is desirable in [ all ] an epoxy resin 
constituent, an^ 0 01 - 1 % of the weight fa more desirable . Since the addition effectiveness is thin when 
less than a lower limit, it is not desirable. Moreover, since the compound which has an unreacted 
reduction operation will remain in an interface and adhesion will be alienated if a upper limit is 
exceeded, it is not desirable. Moreover, the compound which has these reduction operations may carry 
out heating mixing beforehand at all or some of epoxy resin or phenol resin. 

[001 1] The epoxy resin constituent of this invention accepts the need besides (A) - (D) component. A 
bromination epoxy resin, Antimony oxide, phosphorus compounds, a magnesium hydroxide, an 
aluminum hydroxide, Inorganic ion exchangers, such as flame retarders, such as a boric acid compound, 
and a bisumuth-oxide hydrate, Coupling agents , such as gamma-glvcidoxypropyltrimetoxvsilane and 
gamma-aminopropyl triethoxysilane, Various additives, such as release agents, such as low stress-ized 
components, such as coloring agents, such as carbon black and red ocher, silicone oil, and silicone 
rubber, a natural wax, a synthetic wax, a higher fatty acid and its metal salts, or paraffin, can also be 
blended. 

[0012] The epoxy resin constituent of this invention carries out ordinary temperature mixing of the 
additive of (A) - (D) component and others etc. using a mixer etc., carries out melting kneading with 
kneading machines, such as a roll, a kneader, and an extruder, and is obtained by the general approach of 
pulverizing after cooling. What is necessary is just to carry out shaping hardening by the shaping 
approaches, such as a transfer mold, a compression mold, and injection molding, in order to close 
electronic parts, such as a semiconductor device, and to manufacture a semiconductor device using the 
epoxy resin constituent of this invention. 
[0013] 

[Example] Hereafter, an example explains this invention concretely. 

Example 1 Epoxy resin which uses a formula (3) as a principal component (the product made from 
Japan Epoxy Resin, YX-4000, weight per epoxy equivalent 195, melting point of 105 degrees C) 
The 6.2 weight sections [** 3] 




(3) 
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[0014] 

Phenol resin of a formula (4) (the Mitsui Chemicals, Inc. make ^XLC-LL . a hydroxyl equivalent 174, 75 
degrees C of softening temperatures) The 5.7 weight sections [** 4] 




[0015] 

Hvdroxybenzene The 0.1 weight section gamma-glycidyl propyltrimethoxvsilane The 0.3 weight section 
Melting spherical silica (mean particle diameter of 30 micrometers) The 87.0 weight sections 1, 8- 
diazabicyclo (5, 4, 0) undecene -7 (henceforth DBU) The 0.2 weight section Carbon black The 0.2 
weight section Carnauba wax After mixing all the components of the 0.3 weight sections above using a 
mixer, skin temperature kneaded using 2 rolls (90 degrees C and 45 degrees C), it ground after cooling, 
and the epoxy resin constituent was obtained. The following approaches estimated the obtained epoxy 
resin constituent. 

[0016] evaluation approach spiral flow: — the spiral flow measurement according to EMMI-1-66 — 
public funds — it measured using the mold in the die temperature of 175 degrees C, transfer pressure 
6.9MPa, and setting-time 120 seconds. 

the time of heat --: on the strength — the bending strength in 260 degrees C after fabricating the test 
piece (4mm in die length of 80mm, width of face of 10mm, thickness) in the die temperature of 175 
degrees C, transfer pressure 9.8MPa, and setting-time 120 seconds and carrying out postcure in 175 
degrees C and 8 hours using a low voltage transfer-molding machine ~ US K It measured according to 
69 1 1 . A unit is N/mm2. 

adhesion: — using a low voltage transfer-molding machine, in the die temperature of 175 degrees C, 
transfer pressure 9.8MPa, and setting-time 120 seconds, thickness is really fabricated so that a moldings 
(2x2x2mm) may stick on 150micro adherend, and an epoxy resin constituent is shown in drawing 1 — as 
— the direction of an arrow head — the force ~ in addition, the shear strength was measured. 
Measurement temperature is 260 degrees C and a unit is MPa. Although adherend gave copper flash 
plating upwards to the thing and copper material which heated what gave copper flash plating to the 
copper material, and the thing which gave this copper flash plating further for 20 seconds on the 260- 
degree C hot platen, and were made into the oxidation state comparable as the wire-bonding back and 
gave silver plating further, it used three kinds. 

A low voltage transfer-molding machine is used. Solder-proof nature : in the die temperature of 175 
degrees C, transfer pressure 8.3MPa, and setting-time 120 seconds 160 pin LQFP (package size 
24x24mm and the thickness of 1 .4mm) Two kinds are fabricated, although what the silicon chip size 
gave 7.0x7.0mm to the copper material, and the leadframe gave copper flash plating, and the thing 
which gave copper flash plating to the copper material were heated for 20 seconds on the 260-degree C 
hot platen and it was made the oxidation state comparable as the wire-bonding back. Postcure was 
carried out in 175 degrees C and 8 hours. What carried out humidification processing for 72 hours was 
immersed in the 260-degree C solder tub for 10 seconds, respectively under the thing which carried out 
humidification processing of the ten obtained packages under 85 degrees C and the environment of 60% 
of relative humidity for 168 hours and 85 degrees C, and the environment of 85% of relative humidity. 
The external crack was observed under the microscope and the crack incidence rate [(crack incidence 
rate) =(number of crack initiation packages)/(total number of packages) xlOO] was displayed by %. 
Moreover, the rate of the stripped plane product of a chip and the hardened material of an epoxy resin 
constituent was measured using ultrasonic test equipment, and the rate of exfoliation [(rate of 
exfoliation) =(stripped plane product)/(chip area) xlOO] was displayed by %. 
[0017] According to combination of one to examples 2-12 and example of comparison 6 table 1, and 
Table 2, the epoxy resin constituent was obtained like the example 1, and it evaluated like the example 
1 . A result is shown in Table 1 and Table 2. In addition, the component except having used in the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/21/06 



JP,2003-292730,A [DETAILED DESCRIPTION] 



Page 5 of 6 



example 1 is shown below. 

[0018] The epoxy resin of a formula (1) (weight per epoxy equivalent 272, 58 degrees C of softening 

temperatures) 

[Formula 5] 




[0019] Polyglycidyl ether of o-cresol-form aldeyde novolac (weight per epoxy equivalent 196, 55 
degrees C of softening temperatures) 

[0020] Phenol resin (a hydroxyl equivalent 200, 65 degrees C of softening temperatures) of a formula 
(2), [Formula 6] 



OH 




[0021] Phenol novolak resin (a hydroxyl equivalent 105, 105 degrees C of softening temperatures) 
Hvdroquinone catechol melting mixture A: After carrying out melting of the phenol aralkyl resin 5.7 
weight section of a formula (2) completely at 1 10 degrees C, the 0.1 weight section, in addition the 
melting mixture A were obtained for the hydroxybenzene which is the compound which has a reduction 
operation. Triphenyl phosphine [0022] 
[Table 1] 
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[0024] 

[Effect of the Invention] Also to the leadframe which oxidized at the time of wire bonding etc., there are 
few epoxy resin constituents of this invention, and exfoliation with the semiconductor device at the time 
of the solder processing after water absorption has the property the crack excelled [ property ] in few 
solder-proof nature, and contributes them to the improvement in dependability of the semiconductor 
device using this. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The epoxy resin constituent for the semi-conductor closures characterized by using as an 
indispensable component the compound which has an epoxy resin, (B) phenol resin, the (C) hardening 
accelerator, (D) inorganic filler, and (E) reduction operation. 

[Claim 2] (E) The compound which has a reduction operation is an aromatic series hydroxy compound, 
and it is one kind or the epoxy resin constituent for the semi-conductor closures according to claim 1 
which uses together two or more kinds and is used about this compound. 

[Claim 3] The semiconductor device characterized by coming to close a semiconductor device using 
claim 1 and an epoxy resin constituent given in two. 
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